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Electricity Final Review
All matter is made up of atoms, and all atoms are made up of protons, which are
stationary and have a positive electric charge, and electrons, which move around
freely and have a negative electric charge. Usually any object has a precise balance of the two, because
opposite charges attract and likes repel. All of the phenomena that we think of as static electricity result
from charge becoming unbalanced and trying to rebalance,

There are four phenomena of electrostatics that we have special names for:
When two objects are rubbed together, one will be better at grabbing electrons and will end up
stealing some. This is called triboelectrification.
Conduction occurs whenever two objects with different distributions of charges touch; there is a
spark as electrons move to even out the charge.
Polarization happens when a charge in a nearby object pushes electrons around in another object,
making one side of it positive and one negative. The side near the other object will be the right sign to
make them attract.
Induction happens when charge is split up like this, and then a piece at one of the charged ends is
disconnected from the rest, retaining its "induced" charge.

. 1 Identify each of the following as one of the phenomena listed above.
a) Taking off my sweater makes my hair stand up.

b) I get a spark from touching a doorknob.

c) I can get a charged balloon to stick to a neutral wall.

. 2 I charge a balloon by rubbing it against my hair, then hold a foil ball near it. The ball is at first
attracted to the balloon, but as soon as it touches it, it jumps away. Explain why these two things
happen, refering to the phenomena we discussed above.

. 3 I charge a balloon negative, then hold it close to a metal pie pan, and touch the far side of the pie pan.
a) What type of charge does the pie pan have now? Explain how you know.

b) If I hold the metal ball between the two, what will it do?



In dealing with electrical circuits, there are three things we care about: the
amount of current flowing through each path, the resistance of each path, and
the voltage at each point. The equation to the right, Ohm's Law, tells us how
these thing are related: the drop in voltage when I cross any given path depends on the total resistance
of the path and the current through it. This relationship can allow us to "solve" circuits, when it is
combined with two other ideas:

Kirchoff's Current Law: As with water flowing through well-maintained pipes, electrical
current will not "leak": if I look at how much is flowing in to any given intersection in the
circuit, the same amount must flow out. 
Thevenin equivalents: Two resistors along the same path are in series; we can simply add
them to get a single equivalent resistance. If two are on alternate paths, we add their
reciprocals and find the reciprocal of the sum.

All problems with circuits involve applying some combination of these rules. The trick is knowing
what rule to use.

. 1 Using the information
shown on the circuit to
the right, find the
following:

V1 = 

I4 = 

I3 = 

V2 = 

I2 = 

I1 = 

R = 

. 2 a) What is the equivalent resistance of
this circuit, as seen by the battery?

b) Knowing that allows us to fill in the
size of one of the currents. Calculate it
and fill it in now.

c) Using a combination of the current
and voltage laws, find the current
through each other branch and the voltage at each level.


